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GUIDE WIRE LOCATION MEANS FOR THE INSERTION OF A 
PROSTETIC HIP RESURFACING DEVICE 

This invention relates to hip resurfacing generally, and in particular 
to a method and apparatus for improving the accuracy of installation 
5 of a prosthetic hip resurfacing device (femoral component). 

(n the resurfacing of a patients hip, installation of the resurfacing 
device requires that a guide wire for a drill is installed on a chosen 
axis of the head/neck of the patient's femur. The chosen axis is 

10 identified by the Surgeon through analysis of X-ray or similar 
technique. Prior to the fitting of the resurfacing device, the femora! 
head wiir be machined to a cylindrical shape, and since the axis of 
this is determined by the drill guide wire, it is important that the guide 
wire is accurately located, so that the resurfacing device itself can 

15 subsequently be accurately fitted. 

An object of the invention is to provide a method and apparatus for 
improving the accuracy of installation of a prosthetic hip resurfacing 
device. 

20 

According to a first aspect of the invention, guide wire location 
means for locating, in use, a guide wire at an axis of a neck of a 
patient's femur comprises a base part for securement to a head of 
the femur, a part securabJe to the' base part and spherically 
25 adjustable relative thereto, a part for directly or indirectly receiving a 
wire guide, and arranged for planar adjustment, said wire guide 
receiving part being securable to said spherically adjustable part, 
and sighting means including a probe having a part engagable with 
the head and/or neck of the femur. 

30 

The sighting means includes a sighting element such as a disc, 
which is the same size as the interior of a cylindrical saw cutter 
which will machine the'head. By the use of the probe, the surgeon 
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can gauge where the saw cutter will pass when it moves along the 
axis the guide wire defines. If the saw would cut the femoral neck, 
and not the head alone, the wire guide receiving part is adjusted 
accordingly and the sighting repeated until the axis is correct. 

5 

According to a second aspect of the invention, there is provided a 
method of locating a guide wire at an axis of a neck of a patient's 
femur using guide wire location means of said first aspect of the 
invention, the method comprising securing said base part to the 

10 head of the femur at approximately said axis, appropriately adjusting 
the attitude of said spherically adjustable part prior to fitting thereto 
said wire guide receiving part, fitting said wire guide receiving part to 
said spherically adjustable part, setting its planar position and 
subsequently adjusting same if necessary in response to 

15 engagement of said part of the probe means with the head or neck 
of the femur, and inserting said guide wire directly or indirectly into 
the wire guide receiving part upon any adjustment of its planar 
position having been completed. 

20 The invention will now be described, by way of example, with 
reference to the accompanying drawings, in which: 

Figure 1 is a sectional side view of guide wire location means of one 
aspect of the invention in use in a method of accurately locating the 
25 guide wire in a chosen axis of a neck of a patients femur, which 
method forms another aspect of the invention, 

Figure 2 is an exploded perspective view of Figure 1, and 

30 Figures 3 and 4 are respectively views corresponding to Figures 1 
and 2 for a second embodiment of said guide wire location means 
and a second embodiment of said method respectively. 
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As described in the introduction, it is important with hip resurfacing 
that the guide wire for the drilling of the head of the femur is 
accurately located, and the present invention seeks to improve this 
accuracy as compared to what is presently known. Figures 1 and 2 
5 relate to a first embodiment of guide wire location means of the 
invention and will be described in relation to the method of operation, 
whilst Figures 3 and 4 show a second embodiment of the guide wire 
location means and will be described by way of a second method of 
operation, the invention residing both in relation to the guide Wire 
10 location means itself, and also separately to the method of 
operation, in each case. 

With regard to the first embodiment shown in Figures 1 and 2, the 
guide wire location means 10 comprises a base part which includes 

15 three identical circular plates 11, 12, 13 respectively, each plate 
having a central circular hole and, in the annular surface 
therearound, three equi-angularly spaced smaller circular threaded 
holes 14, 15, 16 respectively. The three plates are placed together 
with the three larger holes aligned and additionally with each of the 

20 smaller holes aligned with one of the smaller holes in the other of the 
two plates. The base part also includes three headed studs 17, 18, 
19 respectively which have pointed ends remote from their 
respective heads, the respective bodies of the studs extending from 
the heads having a fine thread therealong. These studs are screwed 

25 into the respective aligned holes in the three plates 11, 12, 13 as 
shown for stud 17 in Figure 1 with its point extending below the 
lowermost plate 13. 

An enclosure 20 has a cylindrical lower portion 21 and a part- 
30 spherical upper portion 22, the upper portion having a central 
circular opening 23 therethrough. The wall thickness of the 
enclosure 20 is slightly greater with the lower portion 21 than the 
upper portion 22, but at its open end the interior of the lower portion 
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21 is outwardly stepped to provide an annular groove so that the 
assembly of the three plates 11, 12, and 13 can be located inside 
this open end of the cylindrical lower portion 21, as shown in Figure 
1 . At the exterior of the position of this grove, there is provided a 
5 short, internally threaded boss 24 for receiving a locking screw 25. 

Received within the enclosure 20 is an adjustment member 26 which 
has a generally cylindrical lower part 27 with a part spherical upper 
surface 28 which substantially matches the interior part-spherical 

10 surface of the portion 22 of the enclosure 20. From the centre of this 
upper surface 28 extends a hollow cylindrical boss 29 which projects 
through the opening 23 at the top of the enclosure 20 with clearance, 
in order to allow spherical adjustment motion of the adjustment 
member 26 within the enclosure 20. Three equi-angularly spaced 

15 slots are formed in the lower part 27 of adjustment member 26, 
these slots extending partly through the upper surface 28. Two of 
these slots 30, 31 are shown in Figure 2. On the upper part of the 
part-spherical exterior surface of the enclosure 20 is a circular lock 
ring 32. This has an exteriorly knurled outer cylindrical part 33, from 

20 which extends inwardly a domed portion 34 having a lower, part- 
spherical undersurface 35 which matches the part-spherical exterior 
surface at the top of the portion 22 of the enclosure 20. This portion 
34 has a central circular hole 36 therein in which the boss 29 is a 
close fit, with external screw threads on this boss engaging with 

25 internal screw threads in the hole 36 so that the lock ring 32 can be 
screwed to the boss 29, and thus to the adjustment member 26 so 
as to draw the part-cylindrical surfaces of the member 26 and the 
lock ring 32 against the cooperating inner and outer part-spherical 
surfaces respectively of the adjustment member 26 as shown in 

30 Figure 1. The three studs 17 to 19 are received respectively in the 
three slots in the bottom of the adjustment member 26 with 
clearance, to allow articulation, but preventing rotation while 
tightening the lock ring 32. 



As can be seen from Figure 1, the boss 29 extends through the hole 
36 of the portion 34 of the lock ring 32 and has received therein a 
cannula guide 37 which is the form of an elongated cylindrical body 
having an external circular flange 39 perpendicular thereto adjacent 
a reduced diameter end of the body. A fine circular bore 40 extends 
through the cannula guide 37 for the insertion of the guide wire for a 
drill (not shown) mentioned above. As shown in Figure 1 , the flange 
39 rests on the top of the boss 29 with the reduced diameter lower 
part of the cannula guide being received in the interior of the boss 
. with significant clearance so that the planar position of the cannula 
guide can be readily adjusted. 

The cannula guide can be locked in position by a further circular lock 
ring 41 which, like the lock ring 32 has a knurled exterior surface. 
The further lock ring 41 is generally hollow and has its lower end 
open, with its exterior surface at said lower open end being 
externally threaded to engage with complimentary internal threads 
on the part 33 of the lock ring 32. As shown in Figure 1 , when the 
lock ring 32 and the further lock ring 41 are screwed together, the 
underside of an annular top flange 42 of the. further circular lock ring 
41 engages against the upper surface of the flange 39 to hold the 
cannula guide 37 in its adjusted position by virtue of it being forced 
tightly against the top of the boss 29. 

The centre of the flange 42 of the further lock ring 41 is provided with 
a central circular bore, this extending upwardly through an outwardly 
lipped boss 44, the annular lip 45 being spaced from, but extending 
parallel to, the top flange 42 of the further lock ring 41 . 

Fitted on top of the lip 45 with the body 38 of the cannula guide 37 
extending closely through a central circular hole thereof is a sighting 
disc 47. This thus defines between itself and the upper surface of 
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the flange 42 a stepped annular slot 48. The sighting disc 47 is the 
same size as the cylindrical saw cutter that will machine the femoral 
head. 

5 Inserted into this slot is a slider 49 which has an inner portion 50, of 
the same curvature as the boss 44 and lip 45, and from which 
extends a pair of spaced parallel arms 51, 52 respectively. The 
respective interior surfaces of the portion 50 and the arms 51, 52 
are configurated to match the shape of the stepped slot, and the 
10 spacing of the arms is such that they engage diametrically opposed 
surfaces respectively of the lipped boss 44 so that the slider can be 
rotated around the boss. Finally as far as the structure of the guide 
wire location means is concerned, an extension part 53 of the slider 
at the opposite side of the portion 50 from that at which the arms 
15 extend, is provided with a through hole in which is slidably adjustable 
rod-like XY probe 54 which with the disc 47 constitutes sighting 
means of the device. At its lower end the probe is formed with a 
generally semi-circular contact member 55 arranged to engage the 
exterior surface of the head of a patient's femur 56. The probe, in 
20 conjunction with the sighting disc 47, enable the Surgeon to gauge 
where the saw cutter will pass when it moves along the axis that the 
guide wire defines. 

The guide wire location means described above is used as follows. 

25 

Firstly, the Surgeon rests the base part, comprising the three plates 
11 to 13 and the three studs 17 to 19, on the head of the femur as 
shown in Figure 1, the three plates being engaged together and the 
three studs each being screwed into one of the three series of three 
30 aligned holes in the plates respectively. Initially this positioning of 
the base part on the head of the femur is such that it lies 
approximately on the chosen axis of the neck of the femur. A 
cylindrical drift tool (not shown) is then located into the central 
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aligned larger holes of the plates of the base part and is used to 
drive the assembly of the plates and the studs into the surface of the 
bone of the femoral head, thereby securing it in position. 

5 The enclosure 20, adjustment member 26 and lock ring 32 are then 
fitted as an assembly, with the enclosure being fitted to the base part 
and secured by the locking screw 25 as shown in Figure 1, the three 
• plates 11 to 13 which are engaged together, being received in the 
outwardly-stepped groove at the interior of the lower end of the 
10 enclosure 20. The lock ring 32, when unscrewed relative to the 
adjustment member 26, will allow spherical motion of the adjustment 
member 26 and lock ring 32 relative to the enclosure which is fast 
with the base part. . Thus the Surgeon can choose the correct 
angular position of the jig, prior to fitting the cannula guide 37. 

15 

To optimise the angular position of the adjustment member 26, the 
surgeon can fit a protractor and probe device (riot shown) into the 
bore in the boss 29 of the adjustment member arid resting on its top 
surface. This can be used to provide correct angular alignment in 

20 both planes using pre-selected features on the femur. When 
satisfied that the angular alignment is correct, the Surgeon tightens 
the lock ring 32, with the result that the adjustment member 26 can 
no longer articulate. It will be noted that the three slots in the 
adjustment member 26, in which are received the studs 17 to 19 

25 respectively, prevent the adjustment member 26 from rotating about 
the centre line of the jig during tightening, but still allow articulation of 
the adjustment member 26 relative to the enclosure. 

The Surgeon then fits the cannula guide 37, the further lock ring 41 
30 and the sighting disc 47 as shown in Figure 1. As stated, the 
sighting disc is the same size as the hollow cylindrical saw cutter 
and thus represents the final machine diameter of the femoral head 
prior to the fitting of the resurfacing device. The Surgeon then slides 
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the slider 49 and the XY probe 54 into position so that the contact 
member 55 touches the high point of the head of the femur, as 
shown in Figure 1. The Surgeon is thus able visually to judge the 
position of the sighting disc/cannula guide relative to a sighting mark 
5 on the top surface of the slider. This allows the Surgeon then, if 
necessary, to adjust the cannula guide in a single plane, by 
slackening the further lock ring 41 and incrementally moving the 
cannula guide. The slider can then be rotated in its slot 48 in order 
to make similar adjustments in alternative planes. These alternative 
10 planes lie through the axis of the cannula guide, i.e. the Surgeon 
rotates the probe 54 around the femoral head/neck, testing the XY 
position of the cannula guide in various vertical planes, Vertical' 
meaning along the axis of the cannula guide. 

15 It is important that whilst the femoral head is cut, to a cylindrical 
shape, the femoral neck/stem below the head is not cut, since this 
could lead to weakening thereof. Thus having fixed the position of 
the cannula guide, the Surgeon would probe the head of femur at 
various heights depending on the shape and degree of malformation 

20 - each time comparing the resting position of the probe against the 
head/neck of the femur with the sighting disc 47 (representing the 
cylindrical saw cutter that would subsequently be used). In this way 
he is able to predict where material would be removed and where 
there would be clearance from the cutter. Thus he can decide if 
25 adjustment of the guide 37 is required. 

Finally when satisfied with the rotational and planar positioning of the 
cannula guide 37, the surgeon fixes, its position by screwing up the 
further lock wing 41 so that the arrangement shown in Figure 1 is 
30 reached with the cannula guide held in position between the flange 
42 and the top of the boss 29. The insertion of the guide wire using 
the central hole in the cannula guide as a location can then proceed, 
with this now being set very accurately so that subsequently the 
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drilling of the femur head is similarly of improved accuracy arid is 
thus at the chosen axis previously identified by the Surgeon through 
analysis of X-ray or similar technique. 



5 In the second embodiment shown in Figures 3 and 4, the adjustable 
base part of the first embodiment is replaced with a one-piece base 
part 57 in the form of an annulus having an exterior cylindrical 
surface 58 and a part-spherical upper surface 59. Spikes 60 extend 
from the underside of the surface 58 to be equivalent to the points 

10 provided by the studs 17 to 19 of the first embodiment The annulus 
defines a central circular opening 61 and the interior surface of this 
opening can be slightly tapered as shown in Figure 3. This base 
part 57 will be manufactured in such a manner as to allow the 
insertion of a Ferro-magnetic core, contained within a Medical 

1 5 Stainless Steel exterior. 

Received in engagement with the part 57 on the upper part-spherical 
surface 59 thereof is an adjustment member 62 which is effectively 
equivalent to the assembly of the first embodiment formed by the 

20 enclosure 20, the adjustment member 26 and the lock ring 32. This 
adjustment member 62 is basically in the form of a circular annulus 
having a central circular opening 63 therethrough. The member 62 
has its lower surface 64 of part spherical form to match the part- 
spherical upper surface 59 of the base part 57 to allow spherical 

25 * adjustment motion as with the first embodiment. The external 
cylindrical surface of the annular adjustment member 62 is formed 
with a rectangular annular groove 65. The adjustment member 62 
will, like the base part 57, be manufactured in such a manner as to 
allow the insertion of magnetic material into a Medical Stainless 

30 Steel exterior. Accordingly when placed onto the base part 57, the 
adjustment member 62 will magnetically adhere to the part-spherical 
surface thereof as shown in Figure 3. ■ 



WO 2004/107993 PCT/GB2004/002531 

10 

A cannula guide 66 of this second embodiment is of similar form to 
cannula guide 37 of the first embodiment, but does not have its body 
. continuing below the circular exterior flange which in Figures 3 and 4 
is denoted by the numeral 67. Moreover the bore 68 through the 
5 guide 66, is no longer fine but is widened to receive an elongated 
pivot rod 69 therethrough, the rod 69 having a fine bore 70 
therethrough for the insertion of the guide wire . The lower end of 
the pivot rod 69 , which extends below flange 67, is barbed or 
similarly configured so that it can be pushed into the surface of the 

10 bone of the femur head to provide additional support as shown in 
Figure 3. The cannula guide will be manufactured in such a manner 
so as to allow the insertion of a Ferro-magnetic core, contained 
within a Medical Stainless Steel exterior. Thus when placed on the 
top of the adjustment member 62, the cannula guide will 

15 magnetically adhere to the planar surface thereon as shown in 
Figure 3, with the opening 63 in the member 62 and the opening 61 
in the part 57 being greatly oversized relative to the diameter of the 
pivot rod so as to allow for planar adjustment, as with the first 
embodiment, of the cannula guide, and thus the pivot rod. 

20 

With this second embodiment, as with the first embodiment, a slider 
71 of similar form to the slider 49 of the first embodiment, has its 
arms 72, 73 respectively received in and above the groove 65 
formed in the adjustment member 62 so that diametrically opposed 

25 inner surfaces of the groove 65 engage respective interior surfaces 
of a lower part of each of the arms. An XY probe 74 is slidably 
adjustably received through an opening in an extension part 75 of 
the slider, this probe 74 having at its lower end a semi-circular 
contact member 76 to engage the femur as shown in Figure 3. 

30 Whilst this embodiment includes, like the first embodiment, a 
sighting disc 77, this disc is, in this embodiment, received on the end 
of the circular rod of the probe 74 as shown in Figure 3, so that it Ires 
on the extension part 75 and extends to the top of the adjustment 
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member 62 so that, as shown in Figure 3, it can be in abutting 
relationship with the outer surface of the flange 67. 

In operation, this second embodiment functions in the following 
5 manner. 

Firstly the one-piece base part 57 is placed on the femoral head so 
that it lies approximately on the chosen axis. The base part 57 will 
have at least two or more fixed spikes or studs, with a profile that 

10 allows sufficient anchorage into the bone, without having an adverse 
effect on the fixation of the prosthesis. As with the first embodiment, 
the application and removal of the base part will be by means of a 
separate drift tool (not shown). Once the base part has been 
secured in position, the adjustment member 62 is placed on the top 

15 surface thereof, and magnetically adheres thereto as mentioned 
above. The Surgeon will position the adjustment member 62 to 
provide appropriate angular position. As with the first embodiment, 
the spherically adjusted angular position of the adjustment member 
can be tested with a protractor device (not shown) inserted into the 

20 opening 63 of the adjustment member 62. When the Surgeon is 
satisfied with the angular positioning of the adjustment member 62, 
the cannula guide 66 will be placed onto the upper surface of the 
adjustment member 62, as shown in Figure 3, and the cannula guide 
will thus magnetically adhere to the upper planar surface of the 

25 adjustment member 62. 

As with the first embodiment, the Surgeon then applies the slider 71 
and probe 74 at the groove 65 to determine the optimum position of 
the cannula guide in one plane. With this embodiment however, the 
30 sighting disc 77 is applied to the probe 74 as shown in Figure 3. 
Alternative sizes of sighting disc 77 can be used depending on the 
size of prosthesis to be fitted. As shown in Figure 3, the contact 
member 76 is at a lower part of the femoral head as compared with 
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its position as shown in Figure 1 in the previous embodiment, 
although this is not a significant difference in that the probe Will be 
used on various points of the head, and/or the neck, of the femur. 
Again the slider can be rotated in its groove 65 in order to make 
5 similar adjustments in alternative planes. Also again, the sighting 
disc and probe can be used to determine if any incremental 
adjustment of the guide 66 is required. 

When the Surgeon is satisfied with the positioning of the cannula 
10 guide, then the pivot rod 69 is inserted into the bore 68 of the 
cannula guide and pushed down into the surface of the bone to 
provide additional support as described above. It is then possible to 
proceed accurately with the insertion of the guide wire through the 
fine bore 70 in the pivot rod. 

15 

Accordingly in both embodiments the accuracy of location of the wire 
drill guide, and thus ultimately of the drilling, is improved. 

Although the example here given used three identical cirucular 
20 plates, having three equi-angularly spaced smaller holes to receive 
three spikes. The skilled person would understand that the invention 
may have a different number of plates, equi-angularly spaced holes 
or spikes than three. The invention covers any number of plates and 
holes and spikes that would equally allow the invention to work. 

25 

Likewise threaded holes and screws are described in detail in the 
main example given to fasten various parts of the guide wire location 
means together. However other fastening means, for example 
magnets or clip locks or interference fastening means, may be used 
30 * that would still enable the invention to work. The skilled person 
would recognise that the invention covers any fastening means that 
would allow the invention to work. 



